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Thermo-electric Devices 
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Are tnose in control Knowledgeable, etnica 
accountable? 

To whom are they accountable and when? 


Framing the Nanotube Risk Assessment 

Problem 
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- Environmental (multi-walled nanotubes) 


Framing the Risk Assessment Problem 

(continued) 
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Persistency within the organism 

Response of the organism to persistent exposure 


Properties of SWNT 
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Metal Impurities present from manufacturing process 


Preparation of SWNT 
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Purification can reduce metal content 





Raw HiPco NT Purified HiPco NT Carbolex Electric-arc NT 



Experimental Protocol 
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Lung collection and histopathology 

- Lungs harvested after 7 and 90 days 

- Treatment group in 90-day study was unknown to the pathologist 


Metal content of SWNT and 
Carbon Black (% of total weight) 



Advantages of Intratracheal 
Instillation Compared to Inhalation 
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Can include comparison compounds of known 
toxicity 


Disadvantages of Intratracheal 
Instillation Compared to Inhalation 
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procedure (transtracheal) often used 

Many of the disadvantages can be addressed by par 
testing using compounds of known inhalation toxicity 
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Granulomas from SWNTs, but not Carbon 

Black-Why? 

Raw NTs in granuloma Purified NTs in granuloma Purified NTs in granuloma 
90 days after treatment 90 days after treatment go days after treatment 



Structurally: Individual tubes or bundles are fibers, 
CB is amorphous 
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Raw NT (low m.) Raw NT (high m.) Purified NT 


Incidence of Lesions after 90 Days 

(n= 5) 
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Relationship to Inhalation 

Exposures 
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high dose) would be reached in < 17 days 


Conclusions 
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minimize any worker exposures. 


Researching the Ethical Issues 

Nanotube Use 
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Distribution of Nanotube Economic 

Value with Justice 
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Who is denied the advantages of the 
technology because it is too expensive? 


